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SUMMARY

RichardRosecrans

Bendhgtestsweremadeona cylindricalsemimonoco~ueshellof
circularcrosssection.Thecylinderwastestedwithouta cutoutsmd
thenwitha rectangubrcutoutwhichwassuccessivelyenlargedthrough
sixsizesvaryingfrom30°to 130°incircumferenceandfrom1 to 2 bays
inlength.Strainmeasurementsweremadewithresistsace-typewire
straingagesnearthecutout
foreachsizeof cutout,@
tables.

onthestringers,the
thestressesobtained

sldn,~ therings
arepresentedin

INTRODUCTION

An experimentalinvestigationof stressesina semimonocoquecir-
cularcylinderwitha cutoutwasdiscussedinreference1 whichgave
resultsofthetestsinvolvingpuretorsionalloading.Anotherphaseof
thecylindertestisgiveninthepresentreport,whichcontainsstress
dataforthesamecylinderloadedinpurebendingwiththecutouton
thetensionsideofthecylinder.

Earlierexperimentalworkon cylindersloadedinpurebendingis
giveninreferences2 to 4 wherestringerstrainsanda limitednumber
of shearstrainsarepresentedfora seriesofpure-bendingtestsof
cylinderswithcutouts.

TESTSPECIMENANDnmum

Althoughthetestspecimenwasthesameoneasthatusedinrefer-
ence1,a descriptionofthecylinderisrepeatedhereforcompleteness
ofthepresentpaper.Thetestcylinder,whichis showninfigure1,

—— —..——



2 NACATN 3073

consistedofa 24-S-Tal.uminum-alJoysheetcoveringof O.0~1inchin
thickness,36external3/4x 3/4x 3/32anglestringersof cross-sectional
areaof0.1373squareinches,and8 ecpmllyspaced,24-S-Taluminum-alloy
Z-sectionringsof cross-sectionalareaof 0.4-413squareinches.The
ringsweremadeof l/8-inchsheetandwere2 inchesdeepwithl-inch
flanges.Themomentof inertiaofthecylinderabouta diameterwascalc-
ulatedtobe lXL9.3in.4.Afteran initialtestofthecylinderwithout
a cutout,theseriesof cutouttestswasbegunwitha cutout1 bayin
lengthby 30°incircumference.Infoursucceedingtests, the cutouts
were1 baylongandvariedupto 130°incircumference.A finaltest
wasmadewitha cutoutwhichwas2 bayslongby 130°in circumference.
Thesizeofthecutoutforeachtestisgivenintable1.

Thetestprocedurewasanalogousto thatusedinthetorsiontests
ofreference1. Thecykinderwasmountedona heavyringwhichwasbolted
to a rigidsupport.Lmdwas appliedto a steelbulkheadat thetipby
meansofa hydraulicjackactingona loadingfrsme.(Seefig.2.) In
thisfigure,thecylinderisshownwiththecutoutsidewise,butforall
testsincludedinthepresentreportthecutoutwasdown.

BaldwinSR-4wirestraingagesmountednearthecutoutonthe
stringers,sHn, andr-s wereusedforobtain@ allofthestrain
measurements.TypeA-I-2gageswereusedonthestringersandrings
andAR-1rosettegageswereusedontheskin.E&picalgagemnurMngs
areshowninfigme 3. Stringergagesweremountedeitherattherings
orhalfwaybetweenringsalongtheWide cornerofthestringersingle.
RosettegagesweremountedeitherhaM’waybetweenringsor11

F
inches

froma ring. In eachrosette,twogagesmountedatanglesof45°and
13’3°totheWs ofthecyMnderwereusedtomeasuretheshearstrain.
Ringgageswereplacednesrtheneutralsxisoftheringandonboth
flanges.ThegagepatterninfigureL(a)showsthelocationofallthe
straingagesusedintests2 to 6. ‘Theangularcoordinate Q is meas-
uredfromthecenterlineofthecutout.Allthegagesshownwereused
inthetestwitha 30°cutout1 baylong.Forsuccessivetestswitha
cutout1 baylong,thecutoutwasenlargedby removingpanelssymmetri-
callylocatedon eithersideofthelongitudinalcenterline.Allgages
notcutawayby enlargingthecutoutwereusedinthenexttest. The
gagepatternfortest7,witha 130°cutout2 bayslongisshowninfig-
ureL(b).

In eachtest,themmdmumloadwaschosentomakethemosthighly
strainedgageindicatetensionor compressionofabout10,000psi. This
waswellbelowthebuck-g loadb eachtestbutwasconsideredhigh
enoughto avoidtheMrge relativeerrorsassociatedwithmeasurements
ofverysmallstrains.
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About300orkm gages
availablepermittedonly80
wasasfollows:A ~OUp of

3

werereadineachtest,buttheequipment
gagestobe readat onetime. Theprocedure
approximately80gageswasreadat eachof

foursuccessivelyhigherloads;thenthe-firs~ioadwasrepeatedasa
check. Ifforsomegagestheoriginslreadingandthecheckreading
differedby morethanabout100psi,thedataforthosegageswere
rejectedanda testwasperformedforthosegagesonly. Testingcon-
tinueduntilsatisfactorycheckswereobtained.Ifthetemperature
variednmrethan1°F duringa testrun,theentirerunwasrepeated.
Thererunsrequiredonlya smallportionofthetotaltestingtime.
Aftersatisfactorydatawereobtainedfora groupof gages,another
setofabout80gageswasreadandthetestingcontinueduntilallthe
gageshadbeenread.

DATAREDUCTIONANDACCURACY

Foreachtest,loadwasplottedagainststrain
eachgage,andtheslopeofa straightlinethrough

for
the

determinedthevaluetakenasthestrainatthemaximum
Strainswereconvertedto stresseswithYoung’smodulus
10,600,cx)opsiandtheshearmodulusas4,000,000psi.

thedatafrom
testpoints
testload.
takenas
Tensionis

consideredpositivefornormalstresses,and.positiveshearstresses
arethosethatwouldbe producedby a clockwisetiptorque.

Allresultswerereferredto onequadrantbecauseof symmetry;
consequently,whenpossible,datafromgagesinvariousquadrantswere
averaged.Thest=in-gagelayoutsas shdwninfigure4 indicatehow
muchaveragingwaspossible.Thefinalstresseswereallreducedto
correspondto a bendingmomentof 180,000in-lb,whichwasthemaximm
loadfortest7.

ErrorsinmeasuringtheappliedloadincludeanuncertWntyof
1 percentinthejackloadanda smallmount of frictionintheloading
frame. Inaddition,thestraingagesmayhaveinaccuraciesof200psi
attheloadsusedinthetestsor3 percent,whichevervalueis larger.
However,theagreementbetweenresultsinfourquadrantsindicatedthat
thestrain-gageerrorswereusuallyconsiderablylessthantheseamounts,
andtheresultspresentedarebetterthanindividualgagedatabecause
oftheaveraging.

Stresses
to 7, andthe

IUHJLTS

obtainedforthesixcutouttestsare
actualmaximumloadusedineachtest

presentedintables2
isalsogiven.
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Stringerstressesaregiveninpart(a)ofeachtable.An initialtest
ofthecylinderwithouta cutoutshowedthatthestresseswereveryclose
to valuesdeterminedby elementarytheory.Consequently,inallofthe
cutouttests,“stringerstressesdueto cutoutonly”werecalculatedby
subtract=thenormalstressforno cutout,asdeterminedby ordinary
beamtheory,fromthemeasuredstringerstresses.“Stringerstresses
dueto cutoutonly”arepresentedinpart(b)ofeachtable;shear
stressesaregiveninparts(c);andtheringstressesarecontainedin
pSJTtS (d).

General.trendsofthestringerstressesandshearstressesaround
thecutoutareshownpictoriallyinfigures~ and6. Stressescorre-
spondingtothe30°cutoutaregiveninfigure~ andstressesforthe
900cutourtaregiveninfigure6. Ekchfigurehasthreepartscorre-
spondingto sections(a),(b),and(c)ofthetables.Thetestpoints,
whicharerepresentedby theheightoftheheavyverticallines,we
jotiedbystraightlinesto givea pictorialviewofthestressfield.
Inthe’figuresshowingshearstresses,thelinesjoiningpointson
oppositesidesofthecoamingstringernearthecutouthavebeenbroken
becausea straightlineisnotveryaccurateinthisregion.

CONCLUDINGREMARM

Stressesobtainedina seriesofpure-bendingtestsofa stiffened
cylindricalshellwitha cutoutarepresentedintablesforstidiffer-
entsizesofthecutout.Thedatapresentedareintendedprimarilyto
serveasa checkonmethcdsofamalysisoras a guidetothedevelopment
of suchmethods.Consequently,no attempthasbeentie inthispaper
to interpretthedataordrawconclusionstherefrom.

LangleyAeronauticalLaboratory,
NationalAdvisoryCommitteeforAeronautics,

LangleyField,Vs.,Dec.10,1953.
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TABLEl.-mur SIZE

Test Lengthof Widthof
nuniber cutout,bays cutout,deg

1 None None

2 1 30

‘3 1 50

4 1 70

5 1 90

6 1 130

7 2 130
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TABLE2.-S-S= AROUNDmm OF30° BY1 RAY

13YPUREMOMENTOF 180,000INCH-POUNDS(ACTUAL

4~,000INCH-POUNDS)

(a)Stringerstresses,psi

INC-YLINDERLOADED

AI’I?LIEDMOMENT,

Distancefromcenterlineofcutout,in.

o 6 12 I_8 24 30

+ 1- — — —

I
o— 1,08g 2,024
I

15 3/935— 3,465— 2,373 2,096
I

2,b42— 2,837— 2,5o6 2,@4
I

2,k4 — 2,377— 2,287 2,021
I

45 1,j76— 1,972— 1,964 1,842
e,
deg l,;% — 1,;79— 1,586 1,558

I
1,:88— 1,11.7— 1)160— 1,162— l,ln

75 ~6 — 7+7 — 787 + 795

-167 — -96 — -157 — -llg — -93

105 I I I

—.-—— . –-————
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‘JMJ3LE2.- SmliSsEs AROUNDmvr O.E’300BY1 WY IN CYLmm LOADED

BYPUREMCMENTOF1~,000INCH-POUNDS(ACTUALAPPLIEDMOMENT,

480,(MOINCH-POUNDS)- Continued

(b)Stringerstressesdueto cutoutonly,psi

Distancefromcenterlineof cutout,in.

o 6 12 18 24 30

+ t — — —

I -2,430 — -1,*1 -406
I

15 1,569— 1,099— 7 -270

7;3 — 6;8 — 277 -135
I

4A1— 354 — 264 -2
I

45 :8 — 214 — 206 @t
e, I I
deg 148— 141— 148 120

I I
n4 — 43 — %— 88 — 99+

75 47 — ;8 — lo8 =6
I
1
I
5— 66 — 5 —43— 69
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‘lYilKa2.- S!JRiZSSIZSARm C!UTOUTOF30° BY1 RAY

.

e,
deg

BYPUREMOMENTOF180,000INCH-POUNDS(ACTUAL

480,000INCH-POUNDS)- Continued

9

111CYLINDERLOADED

APPLIEDMOMJINJ?,

15

45

75

105

135

I-65

o

+

(c) Shearstresses,psi

Distancefromcenterlineof ctiout,in.

6 12 I_8 24 30 36

I25 — 34”~– —~–

I 1,422 787 114 76

-19 181282 538
I
34 -15376 I-25 I-27 . 153

15 -93 -19 -53
I

-15 -51 -45 -104 35 41 137
I

-5 -49I-53 -147

-3 -23 -31 -94 -104-12 -38 -91
t
20 -30 -13 -51
t
I
I
22 E -4 -32 ,-6 31 -82 -167
I
I

26 23 -90 57
II
I
65 28 -11 -5

I

-15

48 43
t

—.— —— — .. ——. —.—— ..— -.. —— —–—-———
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TABLE2.-STR12SSESAROUNDCUTOUTOF30°BY 1 BAYINCYLINDERLOADED

BYPUREMOMENTOF180,000INCH-POUNDS(ACTUALAPPLIXDMMIINT,

480,000INCH-POUNDS)- Concluded

(d)Ringstresses,psi

1

, 7, 4(0”+”““””
I TIr-m

i’
1

0, deg A B c

5 -64 -401 -437

15 -283 -413 -161

25 -204 -230 15

35 -182 -55 40

45 -220 -66 138

55 -218 15 152

65 -205 a 147

75 -163 18 84

85 -113 0 0

95 0 0 0

,
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‘lMlzJ!3.- S_SIZS AROUNDC!UTOUTOF>0° BY1 RAYlli ~ER LOADED

BYPUREM- OF 180,~0 INCH-POUNDS(ACTUALAPPLIEDM-,

360,~o DK!H-POUNDS)

(a)Stringerstresses,psi

Distancefromcenterlineof cutout,in.

o 6 K? 18 24 30

+ ~— — — —

o— 574 1,654
I

15 0 — 1,104 1,917

5,024 — 4,;68 – 2,820 1,993
I

3,504— 3,;53 — 2,892 2,099

e, 45 2,;50 — 2,;67 — 2,484 2,054
deg I

2,014— 2,&2 — 1,990 1,740
1 I 1

1,415— 1,442 — 1,424 — 1,463 — 1,4M

75 829 — 9;0 — 936 1,020
I

I
-192 — -35 — -148 — o— 24

105 I I

—— .—. .—. .——___
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.

TADm3.- STRESSESAROU@lllCUTOUTOF50°BY1 IMYIll CYLINDERLOADED

BY PUREMCMENTOF 180,000INCH-POUNDS(ACTUALAPPLIEDMOMENT,

360,Om INCH-POUNDS)- Continued

(b)Stringerstressesdueto cutoutonly,psi

Distancefromcenterlineof cutout,in.

o 6 I-2 18 24 30

+ I — — —

-2,43o– -1,856 -776

15 -2,~66– -I,262 -449

2,795– 2,i39— 591 -236

1,;81– l,i30— %9 76

e, 45&— 9;9 — 726 296

deg 5+6 — 5&4 — 552 302
I I

*1 — 368 — 350 — 389 — 338
I I

75 190 — 251 — 257 341
I
t
I

-30 —127— 14 — 162 — 1%
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!lYiBLE3.- smlzSSESAROUNDC!UTOUTOF~ooBY1 BAYm CYLmlzl?LOADED

BYPUREMOMIHi’I!OF189,000INCH-POti (AC~ALAPPIJXllMOMENT,

360,COO13’JCH-POIJIiDS)- Continued

(c) Shearstresses, psi

Distancefromcenterline of cutout, in.

o 6’Y2 18 24 30 36

+

15

27 184

75
e,
deg

105

68 -200
I

-12 -92

24— 29 —

562 710

2,c68 1,395

322 628

-41 -3

-148 -238

27 -97
I

-21 -52

-21 -55

-209 -330

-J_63 -258 -266

-146 -185

I I
-29 -56 -33

0 31pl -64

135
I
I
52 25 10

I I

I o
165

41 47

.— –-–T————
237 84

.07 93 227

.65 -99 -78

.49 -119 -192

1’
27

. .—_— —. -—
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‘lYiBLE3.- S_S_= AROUNDCUI’OUlOF50°BY1 RAYIll CYLINDERLOADED

BYm MOMEN’I’OF180,000INCH-PO~S(AC~~ ~ Mm,

360,OCQINCH-PO-) - Concluded

(d) Ringstresses,psi

i , Outer flange

f-

/

‘1-’,JA
I11 L’4

l-’ _

g
B

L“ ‘ !7

Ld1-+
In

.-— —

6, deg A B c

5 U8 -8U0 -882

15 218 -501 -705

25 -1* -362 -104

35 -220 -lo 234

45 -2% 146 412

55 -368 ~6 484

65 -414 226 492

75 -380 143 390

85 -285 114 289

95 -Z?lo 72 156
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‘r!ABLE4.- slmSsESARo’lJNllCUTOUTOF700BY1 BAYIN CYIIINDERlllllml

BYPUREMOMIINI’OF180,000INCH-POUNDS(ACT?JALAJ?PLIJZDMOMENT,

300,000~CH-POIJIJDS)

(a) Stringer stresses, psi

Distancefromcenterlineof cutout,in.

o 6 u 18 24 30

+ 1- — —

T
—

o— 358 1,221

15 ;— 454 1,452

; — 1,060 1,762

6,449 — 5,~39 — 3,428 1,961_

e, 45 4,;47 – 4,:13 — 3,375 2,211
deg 2,:75 — 2,k6 — 2,659 2,090

I I
1,908 — 1,932 — 1,952 — 1,867 – 1,715

I
75 I,;83 — 1,225 — 1,288 1,326

I
}
I

-57 — 50 — -64 — 254 — 226

105 I I

—..——— .-— — ——-—— . — -.. .—
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!lYi&lz4.- sT!m&lzSAROWmou’r OF700BY1 BAYIN cYLINDmKMDED

BYPUREMOMENTOF180,OCQINCH-POUNDS(ACTUALAPPLIED~,

300,MOINCH-POUNDS)- Continued

(b) Stringer stressesdueto cutoutody, psi

Distancefromcenterlineof cutoti,in.

o 6 12 18 24 30

15

459,
deg

75

4,426 — 3,916— 1,405

=1=

-62

2,;89 — 2,;55 — 1,617 453
I

1,;37 — 1,408— 1,221 652

&4 — &8 — 878 — 793—

5A — 5k—
I I 6“-1-~ =

I I I

105 —212— 98 — 416 — 388 --l
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TABLE4.-STRESSESAROUNDCUTOUTOF 70°BY 1 BAY

BYPUREMCMENTOF 180,000INCH-POUNDS(ACTUAL

17

m CYLINDERLOADED

LPPLIEDM-,

3~, 000IIVCH-POm)- Continued

15

(c)

Distsace

o 6

+ 17—

148 297

Shearstresses,psi

fromcenterlineof cutout,in.

12 18 24 30 36

7 ~– –~-

394 476 326

870 1,056

2,641 1,654 570 424

167 578
45

-49 -208I-236 -222 215 262 363

22 -204
t
20 -122

25 -59

-408 -596

-383 -4m -480

165

I I

-344 -433
==--t--

1
I
15 7 -117 -155 -96 -115 -230 -309

5 176 84
I
I

135
27 42117 -20

42 74

— .-- ——— — ———-—— ..—.— — . . —.—
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‘lY!BLE4.- STRESSIZSAROUNDCUTOUTOF 70°BY 1 BAYIN CYLINDERLOADED

BYPUREMOMENTOF18Q,000INCH-POUNDS(ACTUALAPPLIEDM~,

300,000 lIWH-POUNDS)- Concluded

(d)Ringstresses,psi

i , Outer flange

k- l“4

e, deg A B c

5 463 -1,208 -1,442

15 401 -910 -1,160

25 331 -393 -641

35 -324 -88 292

45 -433 350 709

55 -569 521 gm

65 -679 515 960

75 -673 376 814

85 -572 310 634

95 -355 149 394
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TABLE~.- S’JRE3SE3ARO~ CUTOUTOF90°BY1 RAYIN CYLINDERLOADED

BYPUREMOMENTOF180,0~ INCH-POIJNDS(ACTLJALAPm MOMENT,

240,000 INcH-Pom)

(a) Stringer stresses, psi

Distancefromcenterlineof

o 6 12 18

+ -r —~

cutout,in.

24 30

— —~
o— 175 848
I

15 ~ o— 265 1,044
1 A— 437 1,362

I
0 — 1,205 1,852

e, 45 7,791— 7,;33 — 3,975 2,131
deg 4,&o — 4,:10 — 3,808 2,332

2,k6 — 3,&. — 2,9J_8— 2,461— 2,168

75 l,k78 — l,k3 — 1,896 1,761_
I

I
24 —283— 56 — 493 — 532

105 I I

.

.

.—_—.—. — ———.. ——-—— —.. — —-———— —
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‘JnBwl5.- S=SIZS AROlllJDCWI’OUTOF90°BY1 RAYIN CYLINDERLOADED

BYPUREMOMEI’JTOF180,000II?CH-POUNDS(ACTLIALliPIZJIZDMCMEN’T,

240,000INCH-POUNDS)- Continued

(b)Stringerstressesdueto cutoutonly,psi

Distancefromcenterlineof cutout,in.

o 6 E 18 24 30

+ — — —

-2,430 – -2,255 -1, 5&

15 -2,~66 – -2,101 -1,322

1 -2, L9 - -1,792 -867

I -2,&23— -737 -171

e, 45 6,033— 5,k75 — 2,~7 373
deg 3,;52 — 3,:72 — 2,370 894

I
1,732— 1,;37 — 1,844— 1,387— 1,094

75 9;9 — 1,:01 — 1,217 1,082
I I
I

186 — 445 —~8— 655 — 694

1~ I I I



NACATN 3073

w 5.- sTKlzSSESAROUNDmm OF900BY1 BAY

21

IN CYLINDERUMDED

OF 180,000INCH-POUNDS(ACTUAL

240, 0~ INCH-POUNDS)- Continued.

(c)

Distance

6“

Shearstresses,psi

fromcenterlineof cutout,in.

12 24 30 360

+

I

56 — 9 — .—
! I

314 269 309 210
15

597 658

l,ogk 1,251 791 587L 3,088 1,826
45

-15 358

1+ -346
I
83 -243

62
<
I

-576 -525

-645 -732 -677I-94 -124 34
75

0,
deg

105

-618 -649

-275 -315 -269 -244 -411 -42o12 -25
I
I
I
o
L
1

-40 90

135
53 -222:

3F

i=
77 6Z

83
165

.—. .—— - ——— .—. . —–— — .—
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!lYiBLE5.- S’I!RFSSESAROUNDmtm OF90°BY1 BAYIN CYLINDERLOADEO

BYPUREMCltENTOF 183,000INCH-POUNDS(ACTUALAPPLIEDMOMINl?,

240,000 INCH-POUNDS)- Concluded

(d)R= stresses,psi

&

/

Outer flange

f- T’ ,J’
111

Lo

4

k“ _

g
B

-! ‘ !7

9,deg

5

15

25

35

45

55

65

75

85

95

A

1,002

755

489

181

-662

-826

-908

-1,035

-922

-no

Ld1--l_2
1“

B

-1,491

-1,192

-713

-10

226

694

884

656

592

358

c

-1,956

-1,598

-973

-202

896

1;371

1)546

1,455

1,171

837
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“

TABLE6.- smsEs mm CIJ’I’olll!OF1300BY1 RAYIN Cl!zmm LOADED

BYm MOMENT(IF180,000INCH-POUNDS(ACTUALAPPLIEDMOMEII’Y,

180,Ommc!H-Pom)

(a)Stringerstresses,psi

Distancefromcenterlineof cutout,in.

o 6 I-2 18 24 30

+ T — —

o— -1-1 257

15 A— n 410

I
:— 156 661
I
o— 368 1,120
I

e,
45 o— 618 1,682

deg A — 1,852 2,424
I

10,918— J_o,346— 5,448— 3,334— 2,675

75 5,;36 — 5,;73 — 4,982 2,751
I
I

1,166— 1,617— 1,299— 1,993— 1,744

105 I 1

.—— — . —-— —_—. — —— .—.——. —.—— .—— —
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m 6.- SmSIH AROUNDCUTOUT OF 130°BY 1 RAYINCYLINDERLOADED

BYPUREMOMENTOF 189,000INCH-POUNDS(ACTUALAPPLIEDMCMENT,

180,000INCH-POUNDS)- Continued

(b)Stringerstressesdueto cutoutonly,psi

Distancefromcenterlineof cutout,in.

o 6 12 18 24 30

+ I
— — —

-2,430— -2,441 -2,1~

15 -2,~66– -2,295 -1,956
I

-2,229— -2,073 -1,568
I

I -2,023 — -1,655 -903
I

e, 45 -1,758 — -1,140 -76

deg
-1,~38 — 414 986

9,844 — 9,A72 – 4,374 — 2,260 — 1,601

75 5,L57 — 5,;94 — 4,303 ~ 2,072

1,328 — 1,779 — 1,461 — 2,155 — l,9@

105 I I I
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.

..

~ TABLE6.- STRESSESAROUNDCIJl?ou’rOF130°BY1 RAYIN CYLmm LOADED

BY= MCMHNT~ 180,000INCH-PO~S(ACTUALAPPLIEDMm,

180,CKKlINCH-POUNDS)- Continued

(c) Shearstresses,psi

Distance

o 6

+ 147—

15

I

45

-140 37s
75

e,
deg

105

135

165

fromcenterlineof cutout,in.

12 18 24 30 36

-25 ~ – –~–—

152 l-l

242 58

293 . 346

443 345

719 754

1,323 1,568

4,~6 2,2I2

1,139 1,030 I 943

~-483 375 350[542 408 371
F

-a -476-1,224 -820
t .
I
I

-37 -169-974 -1,046-1,009-667 -680 -531

(
I

-70 -49 -422 -321
I
I
I
16 -33 29 140

194 ,“

41 -4

———. ...— —— —— ——. — -—————-———— -— -- --——— — —— —---
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TABLE6.- STMZSSESARm C!UTOUl?OF130°BY1 RAYIN CYLIXDERLOAOEB

BYPUREMOMlilJ!PCD’180,000INCH-POUNDS(ACM liPPLIEDM-, .

180,@O INCH-POUNDS)- Concluded

(d)Ringstresses,psi

i

/

Outer flange

f- l-’ , .;
I11

k’ ‘

4

+“ _

g
B

L! ‘ !7

El, deg

5

15

25

35

45

55

65

75

85
95

A

1,877

1,592

1,172

392

-368

-734

-1,842

-1,945

-1,852

-1,614

B

-1,804

-1,516

-1,214

-684

-132

959

l,ag

1,537

1,644

1,290

c

-2,793

-2,454

-1,894

-935

167

1,208

2,682

3,037

2,833

2,292
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W!mFl7.- slmESsEs

BYPUREMOMEI?T

e,
deg

o

AROUNDCUTOUTOF130°BY 2 RAYSINCYLINDERLOADED

OFltlO,000INCH-POUNDS(ACTUALAPPLIEDMOMENT,

180)000 INCH-POIJI?DS)

(a) Stringerstresses,psi

Distancefromcenterlineof cutout,in.

6 12 18 24 30

“+ -

‘ z——o— 0 127
I

15 o— 35 297

,, ; — 127 625
I I

I
o — 293 996
I

45 o’ — 599

=1=

1,643
I
o — 1,639 2,236
!

9,394— 9,476 — 9,~9 — 5,o7O— 3,254— 2,650

75 5,;89 — 5,9% — 5,&o — 4,839‘~ 2,883

1,579-— 1,712 — 1,876 — 1,797— 2,067— 1,908

105 I I., I

—..—..— —. — -- .————— .—— — —.—..— ———.— —
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‘lYiBlx7.- S’JllESSESAROIJItOCUTOUTOF130°BY2 EAYSIN CYLINDERLOADED

BYm ~ OF180,000~CH-POm (AC!CIJALAPPLIEDMOl~T,

180,000INCH-POlllJDS)- Continued

(b)Stringerstressesdueto cutoutonly,psi

Distancefromcenterlineof cutout,in.

o 6 12 M 24 30

+– — .

-2,;30 – -2,430 -2,303

15 -2,~66 – -2,331 -2,M9

-2, ;9 – -2,102 -1,604

I
I

-2,023 – -I,UO -1,027
I

e, 45 -1,758 – -1,159 -115

deg
-~,~38 — 201 798

I
8,320 — 8,402 — 8,(A5 — 3,996 — 2,1-80 — 1,576

I
75 5,;10 - 5,307— 5,151 – w@~ z,z~

1,741— 1,874— 2,038— 1,959— 2,229— 2,070

105 ~
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TABLE7.-STRESSES

BY

e,
deg

15

45

75

105

135

165

29

JmOmDCIJmmW1300=2Bm mmmimwm

OF180,OWINCH-PO~S(ACm APPLIEDM-,

180,CQ0INCH-PO-) - Conttiued

(c) Shearstresses, psi

Distancefromcenter

6 u

+–

I

231 672

I
8+ -14 -lfi
I
I
I

-21 0 -19(

i

-144 -136 -14(

I

-202

-21 -{

-L24

linedf cutout,in.

18 24 30

—8—––––r–

989

%+=-l==
3,693

-931 -1,030 -976I-663 -836

-507

-66

_— —-. – ..— —.—
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TABLE7.- STRESSES

BYPUREMCMEN’I’

AROUND

NACATN 3073

CWOUTOF130°BY2 BAYSIN CYLINDERLOADED

OF 180,000INCH-POUNDS(ACTUALAPPLIEDM~,

180,000INCH-POUNDS) - Concltied

(d)Ringstresses,psi

i

/

Outer flange

1. A

L-1-Lg“
B

8

1

k’ ~

1- +

I
11

El,deg A -B c

5 1,961 -1,913 -2,856

15 1,696 -1,579 -2,544

25 1,128 -1,372 -1,881

35 498 -w ,-1,034

45- -400 -90 180

55 -858 w 1,208

65 -2,242 1,018 .2,750

75 . -1,898 1,564 - 3;140

@- -2,008 . -.1,558 ‘ 2,740

95 -1,696 1,314 2,722
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figure 1.-Test specimen.



-“1

b- -< ,

L-69890

Figure 2. - Lwdlng wM.



(b) Ring gages.

(o) Stringer ond skin gages.

Figure 3.- Typical gage mountings.
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Figure 4.- Gage pottern.
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Distance frcnn cents line of cutcut, e, deg

(a) Stringer stresse-s.

Figure 5.- Stress dlstrhtion, 30° cutout.
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~/:
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Oletmce from center line of cutout, e, deg

(b) Stringer stresses due to cutout only.
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+
5 45 75 105

Distance from center I!me of cutcwt, 0, deg

(a) Stringer stresees.

Figure 6.- Stms distribution, 9rY cutout.
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Figure 6.- Ccmc!ud.ed.


